their choice to avoid the short term costs of chronic disease management leads to later need for expensive health care for which they cannot pay.
Charity care that is provided in doctor's offices has been decreasing steadily. 28, 29 Although there are many reasons for this, one likely contributor is that a provider, while personally willing to forego payment, is unable to provide charity patients with laboratory and radiology services they believe are integral to quality health care. It is certainly less satisfying to practice care they consider suboptimal, even if "Good Samaritan" laws protect them from malpractice concerns. Thus, improved access to such services and coordination of this charity care could improve primary care access.
One delivery model, called Project Access (PA), provides individuals who are not eligible for Medicare or Medicaid, and are financially unable to buy health insurance, access to free high-quality primary and preventive care from volunteer clinicians. PA model programs typically support the volunteer clinicians by providing free basic laboratory and radiology services. A variety of approaches are used to provide participating patients with the drugs needed to manage their chronic conditions at little or no cost. In general, PA does not provide ER or hospital care, but seeks to minimize the frequency with which participants use such services. The PA model has been successfully implemented in dozens of United States communities, ranging in population from less than 20 000 to more than 2 000 000. However, although one rationale for the program is that it will reduce costly ER visits and hospital stays, no methodologically rigorous study has sought to establish such an effect. We therefore sought to determine whether a PA model program, MilwaukeeCares, would reduce ER visits and hospitalizations among persons given immediate access to the program, compared with wait listed controls.
Methods

Description of the MilwaukeeCares Program
MilwaukeeCares is an administrative system that (a) identifies uninsured individuals, (b) identifies health care providers willing to provide free services, and (c) connects the person in need to an appropriate primary health care provider. Uninsured individuals are eligible if they are 18 years old or older, low income (ie, less than 200% of the Federal Poverty Level) and not eligible for other insurance. Typically, patients are screened by the county social worker and referred to MilwaukeeCares if they are not eligible for Wisconsin's Medicaid program or other insurance programs for low-income adults.
Working with the Medical Society of Milwaukee County and using online, radio, and newspaper public service advertising, MilwaukeeCares recruited physicians willing to supply medical services without charge. These physicians indicated the type and volume of free services they were willing to provide. We identified a large referral lab that provided free basic laboratory services. Similarly, a private radiology group donated the full spectrum of non-invasive ambulatory radiology services, including computed tomography scans and magnetic resonance imaging. The program had no pharmacy component; providers were encouraged to prescribe inexpensive generics, or use pharmaceutical company programs. Similarly, the program was not able to negotiate any arrangements for surgical services, hospitalization or more expensive technologies such as echocardiography or colonoscopy.
Once we had achieved a critical mass of service providers, MilwaukeeCares began to match patient participants to locally available participating providers. Once matched, the patient agreed to use that provider as their primary source of care, though each visit was coordinated through the MilwaukeeCares office. The primary care provider could order MilwaukeeCares radiology and laboratory services much as they would with a private insurer, but relied on their established referral relationships to arrange needed hospital stays, ER visits, operative procedures and ambulatory procedures in a way that would limit patient's out-ofpocket expenses.
Evaluation Study
Overview. We planned to randomly allocate participants to either immediate enrollment in MilwaukeeCares or enrollment after a 12-month delay. Study personnel advised patients in the delayed care arm regarding usual ways to access care until they were entered into the project. As the random assignment period drew to a close, it became clear that the program administrator had allocated some patients with perceived greater need directly into the "immediate enrollment" group regardless of the group to which they had been randomized. Moreover, we were not able to determine which individuals had been truly randomized to immediate enrollment and which were assigned to immediate enrollment because the coordinator thought they needed it. Thus, although we had planned for a randomized comparison of 2 groups of roughly equal size, the group assigned to immediate access was larger, and nonrandomly assigned.
Study population. We recruited patients through word of mouth, ER social workers, radio ads, and the MilwaukeeCares Internet website. We required that participants be able to complete an English or Spanish language baseline survey; no potential participant was excluded for this reason. Because of the planned evaluation of MilwaukeeCares, all participants provided informed consent. If patients were not eligible for MilwaukeeCares, or declined to participate, they were counseled on alternate sources of health care, including free clinics and Federally Qualified Health Centers.
Data. All participants completed a baseline survey while in the MilwaukeeCares administrative office at the time of their initial enrollment. They completed a follow-up survey 12 months after their initial survey. In the case of individuals assigned to the delayed group, this was at the time they came to the MilwaukeeCares office to be assigned to a primary care physician. Persons assigned to the immediate intervention group were asked to come to the MilwaukeeCares office to complete the survey; if this was not feasible, the survey was administered by phone. When the survey was administered in person, the participant was given a copy of the survey but the study coordinator read the questions and recorded the responses.
The baseline survey included demographics and self reported chronic diseases. Both the baseline and follow up survey asked the respondent to estimate the number of physician visits, ER visits, and hospital admissions in the preceding year. Both surveys also included a measure of health status (Medical Outcomes Study Short Form-36 [SF-36]). 30 Surveys were available in English and Spanish.
Analysis. We scored the SF-36 using standard methods, generating both a mental health and physical health subscale at baseline and follow-up. We categorized each patient as having zero or at least one ER visit. We treated hospital stays in the same way. We compared baseline characteristics in the immediate versus delayed enrollment groups using simple χ 2 tests, t tests, and nonparametric statistics as appropriate. We used only those participants who completed a follow up survey in our comparison of changes in health care service use and health status from baseline to follow-up.
For our primary analysis, we compared changes in outcomes between the groups assigned to immediate versus delayed MilwaukeeCares access. For binomial outcomes (eg, whether or not the participant used a service), we used a simple McNemar's test to compare changes in the proportion with the outcome between the 2 groups. For continuous variables we used analysis of variance.
We then used a propensity score technique to adjust for imbalance due to nonrandom assignment to the 2 groups among the people who completed the randomized comparison period (ie, completed the follow-up survey). 31 First, using one logistic regression model we identified baseline factors that were significantly associated with assignment to the immediate enrollment group (intervention group) versus delayed enrollment (control) and dropouts. Another logistic regression predicted enrollment to control group versus intervention and dropouts. We used these models to estimate (a) the propensity of a participant to be enrolled in the intervention group and not drop out and (b) the propensity of a participant to be enrolled in the control group and not drop out. We then used regression analyses to compare outcomes between the 2 groups after weighting each observation by the inverse probability of their propensity to be in that group. This weighting scheme made the distribution of covariates in the control and in the intervention groups approximately equal to the baseline distribution of covariates. The study was approved by the institutional review board of the Medical College of Wisconsin. All analyses were completed using PC SAS Version 9.2.
Results
We recruited a total of 105 physicians representing 25 specialties. Most of the providers practiced alone or in small groups. One large area firm donated the services of their staff model panel of employee health physicians. Administrative barriers made participation very difficult for providers who were members of the 3 largest Milwaukee area physician groups. We enrolled 278 patients into the study, 194 of whom received immediate access to MilwaukeeCares services. The baseline characteristics of those allocated to immediate and delayed access are presented in Table 1 . Persons assigned to immediate access were more likely to report having diabetes, hypertension, and high cholesterol and less likely to have full time employment. Despite this, there was no difference between the 2 groups in physician office visits, ER use or hospitalizations.
At 1 year, 203 participants (71 from the delayed access group) completed the follow-up survey. In this group, the proportion of participants with hospital stays or ER visits during the preceding year decreased from baseline to followup (13% vs 6% for hospitals, P = .03; 32% vs 19% for ER visits, P < .0001). Participants were more likely to have made at least one physician office visit during follow-up, but this change was not significant (85% vs 88%, P = .32). There was no change in either mental health or physical health components of the SF-36.
We present our bivariate comparisons of outcomes in Table 2 and Figure 1 . The proportion of participants reporting hospitalizations decreased during the year of follow-up in both groups (from 14.0% to 8.0% in the immediate access group and from 11.5% to 2.7% in the delayed access group). The decrease in proportion with an ER visit was also similar in the immediate and delayed access groups. The number of patients with at least one office visit increased by a similar amount in both groups (88.6% to 91.8% in the immediate access group vs 85.3% to 87.5% in the delayed access group, P = .92). Similarly, the proportion of participants who had more visits during the follow-up year was similar in the 2 groups (40% in the immediate group vs 34.3% in the delayed group, P = .53)
Propensity Weighted Analysis
The likelihood that a person was assigned to the immediate group and completed follow-up was increased by the presence of diabetes and the lack of full-time employment. The probability that a person was assigned to the delayed group and completed follow-up was predicted with the same 2 variables. Other characteristics significantly different between the delayed and immediate control groups reported in Table 1 lose their significance when we control for diabetes and employment status. In our inverse probability weighted analyses, we continued to find that persons assigned to immediate versus delayed MilwaukeeCares access had similar decreases in the likelihood they would use the ER. There were too few hospitalizations to statistically test the equivalence of the decrease in hospitalization rates in the 2 groups in this analysis.
Discussion
This is the first study to use a randomized trial design to examine the effect of coordinated free care in a PA model program on ER and hospital use. Although both ER and hospital use decreased among study participants, the drop was similar among persons given immediate access to MilwaukeeCares and those whose access was delayed. Moreover, study participation did not significantly impact the frequency of office visits or the functional status as measured by the SF-36 in either group. There are several potential reasons why this carefully developed program failed to demonstrate the expected outcomes. First, because some participants were given immediate access because of perceived need, the immediate access group had more chronic conditions than the delayed group. Although we adjusted for measured differences between the groups with a propensity weighted analysis, such analyses may not adjust for unmeasured differences between the groups. Second, to ensure that the delayed group was not harmed, we provided them with detailed instructions on alternative approaches to receiving care. This direct face-to-face counseling may have significantly increased their ability to get care through other charity resources. In effect, they may have been able to get much of what MilwaukeeCares had to offer, but through other channels. In fact, the 2 groups had similar and substantial use of physician office visits, the type of health care that PA programs seek to encourage. It is also possible that the immediate group, with more structured access to care, would have improved recall of ER and hospital use during the follow-up period. We must also acknowledge that our sample size was relatively small because of funding limitations; future studies should use larger sample sizes. Finally, we suspect that 1 year is too short of a period for improved primary care to make a substantial difference in health outcomes.
The MilwaukeeCares program implemented a model of coordinated care similar to models used in dozens of communities nationwide following its development in Buncombe County, North Carolina. Although projects based on this model have won awards for service and innovation, evaluations focus on surveys that document patient and provider satisfaction with the organizational structure. 27, [32] [33] [34] Reports of its effectiveness are typically limited to descriptions of the number and dollar value of services provided to clients, without clear evidence of changes in health, or changes in use of other types of health care resources. 35 We acknowledge that our study has methodological limitations. Most obviously, our planned randomized comparison was thwarted by the well-meaning, but scientifically problematic, decision by the program administrator to override randomization of eligible subjects when she judged they needed immediate access to MilwaukeeCares. Second, our negative experience may reflect an unusually active network of charity primary care providers and may not generalize to other cities. Alternatively, although MilwaukeeCares was able to engage many physicians covering a broad range of specialties, we were not able to negotiate agreements for free access to complex diagnostic and therapeutic technologies. This range of services is less than has been achieved in some communities. It is possible that more ER and hospital use could have been avoided if such services were available through MilwaukeeCares providers. Finally, we acknowledge that we did not collect all relevant endpoints. Thus, we do not have data regarding total costs, use of important preventive services or improvement in intermediate endpoints such as blood pressure or glycosylated hemoglobin. All these would be useful additions for future studies.
In addition to addressing our primary study questions, we believe that our experience with MilwaukeeCares provides some important lessons for others who seek to implement a similar program. First, we believe that the lack of clear "buy in" from the leadership of large physician groups put the program's long-term viability at risk. Physicians in these groups (the majority of Milwaukee physicians), were precluded from participation by their employee contract. Conversely, smaller physician groups, a single specialty radiology group, and a local industry made substantial contributions of time and resources. Anecdotally, they viewed the MilwaukeeCares program as an opportunity rather than an obligation. Similarly, the fact that the original grant originated at an academic medical center that was itself a "player" in the city's health care marketplace made it challenging to engage other hospitals and hospital affiliated physician groups in the project. This made it difficult to identify a sponsor to pick up even the modest ongoing administrative cost of the program. Indeed, in the absence of ongoing grant funding, the administrative infrastructure for MilwaukeeCares could not be sustained and the program has ended. We also note that reduced cost is not the primary reason for PA model programs; for many participants, this was their first experience with coordinated care. Anecdotally, individual participants reported dramatic results; specific examples include the ability to return to work, initiate diabetes treatment, and achieve hypertension control. Others became aware of major health problems (eg, coronary artery disease) for the first time.
Our results are consistent with some prior research in which enhanced access to care led to increased service use. 36 Given our anecdotal evidence that new conditions were uncovered in the course of the intervention, it is plausible that our intervention may have led to some hospitalizations even as it prevented others. Similarly, there is evidence that more than one year of enhanced access is needed before the health status of those with poor access catches up to the general population. 37 In future research patient-specific data, including drops in blood pressure or hemoglobin A1c should be evaluated. It would also be useful to look at the real savings that working poor experience in these systems (not just value of donated services).
In summary, although there is good face validity to the premise that provision of coordinated pro bono care to needy patients will improve "hard outcomes," the proof of this remains elusive. The massive RAND Health Insurance Study was also unable to show that free care provided better outcomes than programs that had variable attached costs. 38 We believe that this lack of hard evidence is of more than academic interest, since such programs entail administrative costs that require ongoing funding. Other projects should be carefully evaluated to confirm that they are delivering changes that are important to the overall health of their patients, and in a way that is cost effective to our health system.
